Abstract Macrophomina phaseolina was isolated from the roots of symptomless plants of 23 weed species found in Australian mungbean fields. Eight of these species are new host records for the world while 14 of the remaining 15 species are new reports in Australia. Isolates of M. phaseolina from all weeds were pathogenic on mungbean seedlings. These results suggest that apparently healthy weeds infected by M. phaseolina may serve as alternative hosts of the pathogen in Australian grain production regions.
Macrophomina phaseolina, the causal agent of charcoal rot and other diseases, has been recorded on over 500 monocotyledenous and dicotyledonous hosts species worldwide (Wyllie 1989) , including the food crop mungbean (Vigna radiata and V. mungo) and many weed species (Bruton 1982; Dhingra and Sinclair 1978; Wyllie 1989; Young and Alcorn 1984) . The wide host range and apparent lack of host specificity of M. phaseolina (Mihail and Taylor 1995) , together with the longevity of its microsclerotia in soil, enable the fungus M. phaseolina to survive for many years in the absence of a host crop (Short et al. 1980) .
In Australia, mungbean is grown predominantly as a dryland legume in the north-eastern grain region and is becoming increasingly important as a short-season cash crop. The presence of M. phaseolina is harmful for mungbean production and product quality (Fuhlbohm 2003) . Many weeds have been reported as hosts of this M. phaseolina and may play a role in its survival between successive crops (Reichert and Hellinger 1947) , but the role of weed hosts in Australia is unknown. Here we investigated if weeds common in the mungbean production areas would serve as alternative hosts.
In April 1996, six individual plants belonging to each of 24 common weed species were collected from two fields in which mungbean crops had been grown previously, one near Biloela (−24.400729, 150.512838) in the Dawson-Callide Valley of central Queensland, and the other near Brookstead (−27.754646, 151.448879) on the Darling Downs of southern Queensland, Australia. All individuals appeared healthy, except those of Trianthema portulacastrum which were wilted and had basal black stem lesions after being sprayed with a sublethal dose of glyphosate several weeks before.
The presence or absence of M. phaseolina in the plants was determined by the following method. Taproots or root segments adjacent to the rhizome (for Sorghum halepense) were rinsed in tap water for 5 min., dipped in 100 % ethanol for 10 s and then transferred to a solution of 2 % NaOCl for 3 min. After surface sterilisation, the roots were blot dried on sterile paper towel and cut into 10 mm long segments which were then placed in plates containing 2 % distilled water agar amended with 1 g L −1 streptomycin sulphate.
then examined for the presence of M. phaseolina colonies growing from the root segments. Isolates of M. phaseolina, identified by the presence of fluffy grey mycelium and dark microsclerotia immersed in the agar, were transferred to potato dextrose agar plates and hyphal-tipped to generate pure cultures. All purified isolates were deposited in the Biosecurity Queensland Plant Pathology Herbarium, EcoSciences Precinct, Dutton Park, Queensland (BRIP). One or two isolates from each weed host were used in the pathogenicity tests described below. V8 broth was prepared by adding 10.3 g of CaCO 3 to 750 mL V8 juice, followed by centrifugation at 3,000 rpm for 20 min. The supernatant was diluted 1:4 with distilled water, and 40 mL was dispensed into 50 mL plastic tubes and autoclaved at 121°C and 0.15 MPa for 20 min. For each isolate, a colonised agar block (5 mm×5 mm) was transferred to each of three tubes and placed on an orbital shaker (150 rpm) in the dark at 28±1°C. After 5 days the mycelia were washed with sterile distilled water and collected by vacuum filtration onto Miracloth. Mycelium of each isolate was press-dried with paper towel, macerated in sterile water and adjusted to a concentration of 500 mg fresh weight of mycelium per 20 mL water.
Seeds of mungbean cv. Berken were germinated in moist, sterile vermiculite at 28±1°C in darkness. After 4 days, 10 sprouts were immersed in a mycelial suspension of each isolate for 10 s then transplanted into a sterile substrate mix in 45 cm×30 cm×5 cm trays. The trays were covered with moist plastic bags and incubated at 28±1°C in darkness. Sterile distilled water-treated seedlings served as an uninoculated control. After 5 days the expression of symptoms on the seedlings was noted. Six seedlings in total displaying charcoal rot symptoms were randomly selected from among the affected seedlings, and the presence or absence of M. phaseolina in the seedlings was determined using the methodology outlined above.
Macrophomina phaseolina was isolated from the roots of at least one plant of all weed species, except Mexican poppy (Argemone ochroleuca) ( Table 1 ). All isolates of M. phaseolina obtained from the weed hosts were pathogenic on mungbean sprouts, causing a wet rot of the radicles. The pathogen was isolated from all six seedlings which displayed symptoms of charcoal rot infection, but was not isolated from mungbean sprouts which had been inoculated with SDW only. In Australia, management of charcoal rot in crops such as sorghum, maize, sunflower, soybean and mungbean relies on agronomic practices such as optimising plant density, soil nutrition and planting time, because fungicides are ineffective and the current commercial hybrids or cultivars are susceptible to M. phaseolina. The discovery of the pathogen as extraordinarily on symptomless weeds and their role as inoculum sources merits being further investigated.
